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Title: Intramolecular Energy Transfer Type Pendant Chain Polymeric Luminous 
Material and its Preparation 

Abstract: 

This invention relates to an intramolecular energy transfer type pendant chain 
polymeric luminous material and its preparation. Taking 4-amino-l,8-naphthalimide 
as main raw material, a functionalized naphthalimide monomer with high 
fluorescence quantum efficiency was synsthesized, and an intramolecular energy 
transfer type pendant chain polymeric luminous material was produced by 
(co)polymerization. By means of transferring energy from polymeric main chain to 
pendant chain, the luminescence of said naphthalimide fluorochrome was enhanced, 
the high fluorescence quantum efficiency achieved and the luminous element of the 
naphthalimide dispersed to reach a molecular level in the polymeric luminous matrix. 

Claims: 

1 . An intramolecular energy transfer type pendant chain polymeric luminous material 
chariacterized by having the following structure: 




wherein R„ R2, R3 and R4 each is H, alkyl, alkoxy, phenyl or naphthyl derivative, 
R„ R2, R3 and R4 can be identical or different; 
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At: 




n = 2-12;0<x ^ 1;0 ^ y<l;x + y=l. 

2. The intramolecular energy transfer type pendant chain polymeric luminous 
material according to claim 1, characterized by said alkyl is methyl, ethyl, hexyl, 
or octyl. 

3. The intramolecular energy transfer type pendant chain polymeric luminous 
material according to claim 1, wherein said alkoxy is butoxy, hexoxy or octoxy 

4. The intramolecular energy transfer type pendant chain polymeric luminous 
material according to claim 1, wherein said phenyl derivative is phenyl or p-tolyl. 

5. The intramolecular energy transfer type pendant chain polymeric luminous 
material according to claim 1, wherein said naphthyl derivative is 2-naphthyl, or 2- 
methyl-l-naphthyl. 

6. A process for preparing the intramolecular energy transfer type pendant chain 
polymeric luminous material, comprising the steps of: 

1) preparing the functionalized naphthalimide monomer: substituting the 4-amino of 
the 4-amino- 1,8-naphthalimide by alkyl, phenyl or naphthyl derivative, substituting 
the 9-position by a single terminal brominated dialkoxy-dibromo-benzene 
derivative; 

(1) under the protection of atmosphere, adding equimolar potassium hydroxide 
into a dimethyl sulfoxide solution of 4-amino- 1,8-naphthalimide, under magnetic 
stirring, after reacting at 90-150 for 5-25 min, adding slowly equimolar the 
single terminal brominated dialkoxy-dibromobenzene derivative and reacting for 
10-14 hours; 

(2) pouring the reaction product into water, extracting with dichloromethane. 
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separating by column chromatography to obtain a pure intermediate product; 
(3) reacting the separated intermediate product with haloalkane (mole ratio 1:2) or 
haloarene (mole ratio 1:3-30) in tetrahydrofuran or l,3-dimethyl-3,4,5,6- 
tetrahydro-2-pyrimidone (DMPU), in the presence of sodium hydride or cuprous 
iodide, at room temperature or 160-220 "C for 2-14 hours, adding water to 
terminate the reaction, extracting with dichloromethane, separating the product by 
column chromatography to obtain a functionalized naphthalimide monomer; 
2) preparing the intramolecular energy transfer type polymeric luminous material: 
using Suzuki reaction, under the nitrogen atmosphere, into a reaction flask, adding a 
mixture of naphthalimide derivative monomer and the reactive monomer of dibromo- 
aromatics wherein the amount of the fed naphthalimide derivative monomer is 2.5- 
100 mol%, then adding equimolar diborono-aryl derivative, dissolving with 30-120 
mole equivalent of tetrahydrofuran, then adding 6-18 mole equivalent of 2 M 
anhydrous potassium carbonate solution, after heating and refluxing, adding 1-8 
mol% (based on the boric acid) of palladium tetra(triphenylphosphine), after reacting 
for 3-5 days, extracting the product with chloroform, washing with water, setting out 
fi"om methanol, placing into an extractor and extracting with acetone, vacuum drying. 

7. The process for preparing the intramolecular energy transfer type product chain 
polymeric luminous material according to claim 6, characterized by said 
naphthalimide derivative monomer is: 2-(6'-(4'-N,N-dimethylamino-r,8'- 
naphthalimido-9'-alkyl)hexoxy)-5-hexoxy-l,4-dibromobenzene, 2-(6'-(4'-N,N- 
diethylamino- 1' ,8 ' -naphthalimido-9 '-alkyl)hexoxy)-5-hexoxy- 1 ,4- 
dibromobenzene, 2-(6'-(4'-N,N-diphenylamino-r,8'-naphthalimido-9'- 
alkyl)hexoxy)-5-hexoxy-l,4-dibromobenzene, 2-(6'-(4'-N,N-di(p-tolylamino)- 
1 ',8'-naphthalimido-9'-alkyl)hexoxy)-j-hexoxy-l ,4-dibromobenzene, 2-(6'-(4'- 
N,N-dinaphthy lamino- 1 ' , 8 ' -naphthalimido-9 ' -alkyl)hexoxy)-5 -hexoxy- 1 ,4- 
dibromobenzene, or 2-(6'-(4'-N,N-di(2-methyl-l -naphthyl)amino-l ',8'- 
naphthalimido-9'-alkyl)hexoxy)-5-hexoxy-l,4-dibromobenzene, 2-(6'-(4'-N,N- 
dimethylamino-r,8'-naphthalimido-9'-alkyl)dodecoxy)-5-hexoxy-l,4- 
dibromobenzene, or 2-(6 ' -(4 ' -N,N-dimethylamino- 1' ,8 ' -n^hthalimido-9 ' - 
alkyl)ethoxy)-5-hexoxy- 1 ,4-dibromoben2ene. 

8. The process for preparing the intramolecular energy transfer type product chain 
polymeric luminous material according to claim 6, wherein said reaction monomer 
of dibromo-aromatics is 9,9-dioctyl-2,7-dibromofluorene, p-dibromobenzene, 2,5- 
dihexoxy- 1 ,4-dibromobenzene, 9,1 0-dibromoanthracene, 9-hexyl-2,7- 
dibromocarbazole or 2,5-dibromothiophene. 

9. The process for preparing the intramolecular energy transfer type product chain 
polymeric luminous material according to claim 6, wherein said diborono-aryl 
derivative is 2,4-dibutoxy-l,4-diborono benzene, 2,4-dihexoxy-l,4- 
diboronobenzene, 2,4-dioctoxy- 1 ,4-diboronobenzene, or 1 ,4-di(trimethylene 
borate) benzene. 

10. The process for preparing the intramolecuar energy transfer type pendant chain 
polymeric luminous material according to claim 6, which is characterised in that 
the luminophor matrixs of the mixed naphthalimide are chemically dispersed. 
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